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[57] ABSTRACT

In a device for loading a tape-like element, such as, a
magnetic tape, film or the like, from supply reel to take-
up reel, a tape path for the tape-like element is formed
from the vicinity of the supply reel to the vicinity of the
take-up reel, a rotation detector is connected with the
supply reel to detect the rotation of a predetermined
angle in the supply reel and generates a control signal
therefrom, and a blower is provided to introduce air
under pressure into the tape path for conveying the
tape-like element along the tape path in response to the
control signal.

6 Claims, 5 Drawing Sheets
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1
TAPE-LIKE ELEMENT LOADING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to a device for load-
ing a tape-like element, such as, a magnetic tape, film or
the like, about a guide drum between supply and take-
up reels, and more particularly is directed to a tape
loading device suited for use in an open reel tape re-
cording and/or reproducing apparatus. |

2. Description of the Prior Art

It is already known to provide a tape recording and-
/or reproducing apparatus with a loading device by
which a tape or similar element is automatically con-
veyed by air under pressure through a predetermined
tape path extending from a supply reel to a take-up reel.
For example, in U.S. Pat. Nos. 3,127,120, 3,134,527 and
4,243,186, tape loading devices are disclosed which
include a duct defining a tape path between a supply
reel and a tape-up reel, with an end portion of the tape-
like element being conveyed through the duct by a flow
of air through the latter in the direction toward the
take-up reel. However, in such a loading device, a
blower which generates the flow of air is actuated by
manually operating a mechanical switch. With the de-
vice being thus constructed, it is very difficult to take
switable timing when the switch makes ON. For exam-
- ple, in case that the timing is too late, the magnetic tape
may be possibly entangled in the duct.

OBJECTS AND SUMMARY OF THE
INVENTION -

Accordingly, it is an object of the present invention
to provide a loading device for loading a tape-like ele-

2

tion of the blower means in response to the control
signal. _
The above, and other objects, features and advan-

- tages of this invention, will be apparent from the follow-
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ing detailed description of an illustrative embodiment
when read in connection with the accompanying draw-
ings, in which the same reference numerals are em-
ployed for identifying corresponding parts in the sev-
eral views.

- BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a front elevational view of a loading device
which is shown incorporated in a helical-scan video
tape recorder of the open-reel type;

F1G. 2 is a perspective view of the video tape re-
corder of FIG. 1, but shown laid down on the back
surface of its casing;

FIG. 3, is a block diagram illustrating a blower con-
trol system of the loading device shown on FIG. 1;

FIG. 4, is a block diagram illustrating a blower con-
trol system according to this invention incorporated in
the loading device of FIG. 1; and

F1G. 5 1s a block diagram illustrating another blower
control system according to this invention which is
incorporated in the loading device of FIG. 1.

DETAILED DESCRIPTION OF A PREFERRED
o EMBODIMENT :

Referring initially to FIGS. 1 and 2, it will be said
that a helical-scan video tape recorder (VTR) of the
open-reel type which is adapted to be provided with a

- loading device according to an embodiment of this

35

ment in an apparatus having supply and take-up reels,

and which avoids the above mentioned disadvantages

of the tape loading devices according to the prior art.
More specifically, it is an object of this invention to

provide a loading device for a tape-like element in an

apparatus having supply and take-up reels, and in which
the transporting of the tape-like element from the sup-
ply reel to the take-up reel during a loading operation is
effected by air under pressure which is provided by a
blower, thereby to permit reduction of the consumption
of electric power by the blower.

It 1s another object of this invention to provide a

invention generally includes a main body or casing 1
which is normally vertically positioned, as shown on
FIG. 1, and which has a rotary supply reel base 2 and a-

- rotary take-up reel base 3 directed forwardly from the
upper left and right corner portions of a front surface 1q

of the body 1 respectively. A supply of magnetic tape 4
1s wound around an open supply reel 5 which is remov-
ably mounted on, and rotatable with the supply reel
base 2. An open take-up reel 6 for taking up the mag-
netic tape 4 is similarly mounted on, and rotatable with
the take-up reel base 3. A rotary head guide drum 7

- extends from the front surface 1z of the VTR main body

45

- loading device, as aforesaid, in which the conveying of 50

the tape-like element from the supply reel to the take-up
reel is reliably affected by a flow of air under pressure
from a blower which is automatically controlled by
detecting initiation and completion of the tape loading.

In accordance with an aspect of this invention, a
loading device for loading a tape-like element from the
supply reel to the take-up reel, comprises means for

1 at a position under the supply reel 5, and a tape path
9 having generally zig-zag configuration is formed at
the front of the body 1 below the reels 5 and 6.

The tape path 9 has an inlet 9a near the supply reel 5
and an outlet 95 spaced downwardly from the take-up

-reel 6 at the same side of the main body 1 as the take-up

reel. The tape path 9 is shown to include a peripheral
path portion 9c extending around at least a part of the

- periphery 7a of the guide drum 7, a supply side path

33

defining a tape path from the vicinity of the supply reel

to the vicinity of the take-up reel to transport the tape-

like element therein, means for detecting a rotation of ¢
the supply reel, the detecting means generating a con-

trol signal when the supply reel rotates by a predeter-
mined angle, blower means for supplying air under
pressure into the tape path so that the tape-like element
paid out from the supply reel is conveyed by air under

65

pressure within the tape path, and means connected

with the detecting means and the blower means for
controlling the blower means so as to initiate the opera-

portion 94 extending from the inlet 9a to the peripheral
path portion 9¢, and a take-up side path portion 9¢ ex-
tending from the peripheral path portion 9¢ to the outlet
9b. 'The supply side path portion 94 is shown to include
a first substantially horizontal path section 9f which
extends from the inlet 9a to a first turning path section
9¢g, and a second substantially horizontal path section 94

~extending from the first turning path section 9¢ to the

peripheral path portion 9c adjacent the upper portion of
the guide drum 7. The peripheral path portion 9¢ forms
a second turming path section, and the take-up side path
portion 9e includes a third substantially horizontal path
section 9/ which extends from the second turning path
section to the outlet 9b of the path 9. It will be appreci-
ated from the forgoing that path 9 has an approximately
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Z-shaped gently curving configuration which effi-
ciently occupies the space in front of the main body 1
under the supply and take-up reels 5 and 6.

The tape path 9 is definded, at the back thereof, by
the front surface 1a of the main body 1 of the VTR, and 5
by a front panel 10 suitably secured on the body 1 and
having wall sections directed rearwardly to front sur-
face 1a for defining the tape path 9 therebetween. It will
appreciated that the tape path 9, as thus defined, has an
opening along its front side, and through which access 10
may be had to the tape 4 in the path 9. Further, as
shown in FIG. 2 a front cover 11 preferably made of a
transparent synthetic resin or the like is pivotally
mounted on the main body 1 by hinges 12 so as to be
moveable to and from a closed position, indicated in 15
dot-dash lines in FIG. 2, in which the cover 11 substan-
tially envelopes the front panel 10 and closes the open-
Ing along the front side of the tape path 9. A suitable
locking device (not shown) is desirably provided for
securing the cover 11 in its closed position. So that the 20
magnetic tape 4 1s wrapped helically around the periph-
eral surface 7a of the guide drum 7, the take-up reel 6 is
offset forwardly relative to the supply reel 5, as is appar-
ent in FIG. 2, and the tape path 9 is suitably tilted so
that the inlet 9a thereof is aligned with the plane of 25
rotation of the supply reel 5 and the outlet 95 of the tape
path is aligned with the plane of rotation of the take-up
reel 6.

Referring again to FIG. 1, it will be seen that a guide
post 14, a tension detector 15, a guide roller 16, a full- 30
width erasing head 17 and an entrance guide 18 are
arranged 1n sequence at spaced apart locations along the
supply side path portion 94 of the tape path. An exit
guide 19, a tape guide 20, an impedance roller 21, an
audio erasing head 22, an audio recording and/or repro- 35
ducing head 23, an audio monitoring head 24, a capstan
25 and an associated pinch roller 26, and a guide roller
27 are arranged in succession at spaced apart locations
along the take-up side path portion 9e of the tape path.

A plurality of air outlets 29a, 295, 29d and 29¢ open 40
into the tape path 9 at spaced apart locations along the
latter and are connected to a blower 30 through air
conducting conduits 32a, 32b, 32d and 32¢, respectively.
An additional air outlet 29¢ also opens into the tape path
9, and is connected to another blower 31 through a 45
conduit 32¢. Moreover, the blower 31 has an inlet 33
connected to a number of suction ports (not shown)
opening at the peripheral surface of a hub 6a of the
take-up reel 6 so that, when the blower 31 is operating,

4

indicated by the arrows a to e, respectively. Further, as
already noted, and as indicated by the arrows f, air
flows are directed inwardly through the suction ports in
the peripheral surface of the hub 6a of the take-up reel
6.

Initially, a leading end portion 4a of the magnetic
tape 4 wound on the supply reel 5 is brought to the inlet
9a of the tape path 9, and the supply reel 5 is manually
or automatically turned in the direction of the arrow g
SO as to pay out the magnetic tape 4 therefrom. Due to
the air under pressure being supplied to the tape path 9
in the directions of the arrows a to e, the magnetic tape
4 paid out from the supply reel 5 is conveyed in the
direction of the arrow h from the inlet 9a, through the
supply side path portion 94, the peripheral path portion
9¢ and the take-up side path portion 9e, in sequence, to
the outlet 95 of the tape path 9. When the leading end
portion 4a of the magnetic tape 4 reaches the outlet 95,
such leading end portion 4¢ interrupts the light 38 emit-
ted from the element 36 toward the light-receiving
element 37 so that the photo sensor 35 thereby senses or
detects the arrival of the leading end portion 4a of the
tape at the outlet 95.

When the photo sensor 35 detects the arrival of the
leading end portion 4a of the tape at the outlet 95, that
18, detects the completion of the tape transfer, the opera-
tion of a timer 39 is thereby initiated, as shown in FIG.
3. When the timer 39 has counted the passage of a pre-
determined time from the initiation of its operation, a
blower ON/OfT circuit 34 is actuated to halt the opera-
tion of the blower 30. It will be appreciated that, during
the predetermined time set by the timer 39, which may
be further extended by, or may include the short peri-
ode in which the blower 30, due to inertia, continues to
pump air after the energizing of its motor has been
interrupted by the circuit 34, the supplying of air under
pressure from the outlets 29a to 29e into the tape path 9
causes continued transport of the tape so that its leading
end portion 4« finally extends a predetermined distance
from the outlet 95, as indicated at h’. When the opera-
tion of the blower 30 is halted, the supplying of the air
under pressure to the tape path 9 through the air outlets
29a, 29b, 29d and 29e is stopped so that the magnetic
tape 4 1s not further conveyed along the path 9. The
manual or automatic rotation of the supply reel 5 during
the transport of the tape through the path 9 by air under
pressure admitted at air outlets 29a to 29¢ is halted at the
time when the operation of the blower 30 is halted.

The leading end portion 4a of the magnetic tape pro-

suction forces indicated by the arrows f in FIG. 1, are 50 jecting out of the outlet 95 of the tape path 9 is then

available for causing a leading end portion of the tape 4
to adhere to the hub-surface 64 for winding onto the
take-up reel.

A photo sensor 35 is provided near the outlet 96 of
the tape path 9 and may include a light-emitting element 55
36 at one side of the path 9 and a light-receiving element
37 at the opposite side of the tape path. The element 37
18 positioned to receive light 38 from the emitting ele-
ment 36 except when tape 4 is present between elements
36 and 37 for intercepting or blocking the light 38. 60

The operation of the loading device in loading the
magnetic tape from the supply reel 5 through the tape
path 9 about the guide drum 7 and from the outlet 95 of

the tape path to the take-up reel 6 will be described
below. 65

As shown in FIG. 1, when the blowers 30 and 31 are
operated, air under pressure is directed from the air
outlets 292 to 29¢ into the tape path 9 in the directions

manualily picked up and moved in the direction of the
arrow 1 toward the hub 6a of the take-up reel 6. By
reason of the air suction forces indicated by the arrows
f which result from the continued operation of the
blower 31, the leading end portion 4a of the magnetic
tape 1s made to adhere to the surface of the hub 64 and
the take-up reel 6 is turned in the direction of the arrow
1 for initiating the winding of the tape 4 on the hub 64
and taking up the slack in the magnetic tape as indicated
by the dot-line in FIG. 1. When the leading end 4g of
the tape has thus been firmly attached to the periphery
of the hub 64, the operation of the blower 31 is also
halted by detecting rotation of the take-up reel 6 in the
same manner as that of the supply reel 2.

Although the leading end portion 4a of the magnetic
tape 4 1s adhered by suction to the hub 6a of the take-up
reel 6 at the initiation of the winding of the tape on the
take-up reel in the illustrated embodiment that arrange-
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ment 1S not necessary to the invention. For example, the
leading end portion 4a of the magnetic tape may be
inserted into one of a number of slits (not shown)
formed in the hub 6q, or the leading end portion of the
tape may be otherwise secured to the hub 6a.

It will be appreciated that, during the loading opera-
tion, the tension detector 15, the full-width erasing head

17, the entrance guide 18, the tape guide 20 and the

pinch roller 26 are suitably disposed in respective inac-
tive positions indicated by dotted lines in FIG. 1, in
which inactive positions the mentioned elements of the
VTR are removed from the tape path 9 .s0 as to avoid
interference with the transport of the magnetic tape 4
along such path. Upon the completion of the above
- described loading operation, that is, after the leading
end portion 4a of the magnetic tape 4 has been adhered

6 .

upwardly facing lower wall sections 94’ of the supply

- path portion for directing air under pressure into the

10

path 9 along the respective lower wall sections. Simi-
larly, the air outlets 294 and 29¢ open at the lower wall
sections 9¢' and 9¢’, respectively, of the peripheral and

take-up path portions, respectively, for directing under

pressure into the path 9 along the respective lower wall
sections. By reason of the foregoing, air under pressure
supphed from the air outlets 29a to 29¢ in the directions
of the arrows a to e, respectlvely, form tape supporting
air flows or streams along the lower wall sections 94",
9¢’ and 9¢’ on which the magnetic tape 4 is conveyed

- substantially out of contact with the surfaces of such

15

to the hub 6a of the take-up reel 6 and initial winding of

the tape on the hub of reel 6 has been effected, a standby
button (not shown) of the VTR is depressed or actuated
and, in response thereto, a rotary portion of the guide

20

drum 7 and the rotary heads mounted thereon are suit-

ably rotated in the direction of the arrow j, and the
tension detector 15, erasing head 17, entrance guide 18,
exit guide 19 and tape guide 20 are moved from their
Inactive positions to active positions indicated by dot-
dash lines in FIG. 1. As a result of the foregoing, the
magnetic tape 4 between reels 5 and 6 follows the path
indicated in dot-dash lines and is wrapped helif:ally
around the periphery 7a of guide drum 7.

- When a play button (not shown) of the VTR is de-
pressed, capstan 28 is suitably rotated in the direction of
the arrow k in FIG. 1, and the pinch roller 26 is moved
to the position shown in dot-dash lines so as to press the
tape 4 against the rotated capstan for driving the tape
while the supply reel 5 and the take-up reel 6 are rotated
in the directions of the arrows g and 1, respectively.
Therefore, the magnetic tape 4 is driven at a constant

2

lower wall sections. Therefore, the magnetic tape 4 may
be reliably conveyed from the inlet 9¢ to the outlet 95 of
the path 9 by the blowers 30 and 31 which need notbe
very powerful. |

According to this invention, the loading device is
provided with a blower control system shown in FIG.
4, 1in which a rotation of a supply reel motor 40 is de-

tected by a detector 41 connected thereto. For example,

when the supply reel 5 is manually rotated by a prede-
termined angle, such as half cycle, the detector 41 gen-
erates an output signal which indicates the rotation of -
the supply reel base 2. The output signal is supplied to

- the blower ON/OFF circuit 34 to actuate the blower 30

- and 31 thereby

30

" The rotation of the supply reel 5 in the direction of .
arrow g brings the leading end portion 4a of the mag-
netic tape 4 to the inlet 9a of the tape path 9, and simul-

“taneously the rotation thereof is detected by the detec-

tor 41 to supply the output signal to the blower ON/-

- OFF circuit 34 in order to make the blowers 30 and 31

35

speed through the tape path 9 in the direction of the

arrow h during a recording or reproducing operation.
- If the magnetic tape 4 is inadvertently severed during

a recording or reproducing operation, or when the

VTR 1s in its fast-forward or rewinding mode, or if the
magnetic tape 4 is completely wound on the take-up

reel 6 or the supply reel 5, so that the llght-recewmg-

element 37 of the photo sensor 35 again receives light 38
from the element 36, the resultlng indication that the
magnetic tape 4 is not present in the tape path 9 causes
~ a tape driving control circuit 43 (FIG. 3) to halt the
operation of the tape driving system, that is, to halt the
rotation of the capstan 25 and of the reels 5 and 6, and

also causes rotation of the rotary portion of the guide
drum: 7 to be halted.

45

50

- It will be seen that, in the loading device, the periph-. |

eral path portion 9¢ is defined, in part, at the underside
of the guide drum 7, by a lower wall section 9¢' which

faces upwardly in the normal operating position of the

VTR. Further, the supply side path portion 94 of the
tape path 9 is defined, at least in part, by upwardly
facing lower wall sections 94’ along the first substan-
tially horizontal path section 9f extending from the inlet
9a to the first turning path section 9g, and along the
second substantially horizontal path section 9% extend-

53

60

ON at the same time. It is noted that the rotation of the

supply reel 5 in the direction of arrow g’ on FIG. 1 can

- be also detected in the same manner.

FIG. 5§ shows another embodiment of the blower
control system according to this invention, in which the
detection of rotation and the detection of completion of
the tape transfer are performed in the same way as
described hereinbefore. The blower control system is
provided with an additional detector 46 and an addi-
tional timer 47. The additional detector 46 is used to
detect whether the supply reel 5 is rotated only for a

-relatively short period, such as three seconds. On the

other hand, the timer 47 is used to measure a sufficient
interval, such as 1 minute, so that the magnetic tape 4
reaches the photo sensor 35.

Now assuming that the magnetic tape 4 is acciden-
tally stopped up within the tape path 9, the blower
control signal 48 is not generated from the timer 39 to
actuate the blower ON/OFF circuit 34 to halt the oper-
ation of the blowers 30 and 31. However, after passing

the preset time of the timer 47, the timer 47 generates

the blower control signal 48 to automatically halt the

operation of the blowers 30 and 31.

Furthermore, when the loading operation is stOpped
due to the way that the magnetic tape 4 is being
threaded in the tape path, the supply reel 5 is rotated
only for short period. This short rotation of the supply

- reel 5 1s detected by the detector 46, and hence the
- blower control signal 48 is produced therefrom to actu-

ing from the turning path section 9g to the peripheral

path portion 9c. Similarly, the third substantially hori-
zontal path section 97 of the take-up side path portion 9e
1s defined, in part, by a lower wall section 9¢’ facing
upwardly in the normal operating position. Further-
more, the air outlets 29a, 296 and 29¢ all open at the

65

ate the blower ON/OFF circuit 34 to halt the operation
of the blowers 30 and 31. It is herein noted that even

after the magnetic tape 4 reaches to the photo sensor 35,
the blowers 30 and 31 can be reactuated by rotating the

| supply reel 5 again to thereby proceed the loading oper-

ation.
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Although an illustrative embodiment of this invention
has been described above with reference to the accom-
panying drawings, it is to be understood that the inven-
tion 1s not limited to that precise embodiment, and that
various changes and modifications may be effected
therein by one skilled in the art without departing from
the scope or spirit of invention as defined in the ap-
pended claims.
What is claimed is:
1. A loading device for loading a tape-like element
from a rotatable supply reel to a rotatable take-up reel,
comprising:
means for defining a tape path from the vicinity of
said supply reel to the vicinity of said take-up reel
SO as to transport said tape-like element therein;

means for detecting rotation of said supply reel and
generating a control signal when said supply reel
rotates by a predetermined angle;

blower means for supplying air under pressure into

said tape path so that the tape-like element paid out
from said supply reel is conveyed by air under
pressure within said tape path; and

means connected with said detecting means and said

blower means for controlling said blower means so
as to initiate the operation of said blower means in
response to satd control signal.

2. A loading device according to claim 1, wherein
said controlling means includes means for detecting a
completion of tape transfer along said tape path and
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generating a corresponding second control signal, said
blower means being actuated to halt the operation
thereof in response to said second control signal.

3. A loading device according to claim 2, wherein
sald controlling means further includes first timer means
connected with said means for detecting the completion
of tape transfer for delaying the generation of said sec-
ond control signal by a predetermined time preset in
said first timer means.

4. A loading device according to claim 3, wherein
sald tape path includes an outlet, said means for detect-
ing the completion of tape transfer including a photo
sensor which is arranged near the outlet of said tape
path, said photo sensor comprising a light-emitting ele-
ment and a light-receiving element arranged so that said
tape-like member is transported therebetween.

5. A loading device according to claim 1, wehrein
said controlling means includes means for detecting a
duration of rotation of said supply reel and halting the
operation of said blower means when said duration of
rotation 1s less than a predetermined period.

6. A laoding device according to claim 5, wherein
said controlling means further includes second timer
means connected with said duration detecting means for
halting the operation of said blower means when the

rotation of said supply reel continues for more than a

predetermined interval.
%* x ¥ E x
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line 67, after "proceed" insert --with and complete--.
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